A Difcourfe concerning Weather^ (si'c. By the learh-^ 
ed Dr Garden (/ Aberdene, Written by way of 
Letter^ to Mr. Henry Scougall , Profeffor of 
Theology in that Univcrfity ; and communicated to 
the Phil. Soc. of Oxford^ by the reverend Dr M\d- 
dleton^Provofto/Zy^e Kings College in Aberdeen, 

Str. 

Am foi^rie, I can gtt^e you no better fatisfacjlion in 
_ this account you demand ot the Conjecture Hve had 
lately occafion to talk about, ray other neceffirie di- 
verfions and the few obfervations I h^ve made, r<pnder it 
the more imperfedt. However fince 'tis your pjleafure, 
you fhall have it as it is 3 and if it come afterwards to be 
cleared & confirmed by the joy nt obfervations andfeii- 
timents of others, it may pafsfor an Aero-Statical Hy- 
pothefis of the various changes of the Weather. 

We have been hitherto to feek for an intelligible ac- 
count of the afcent of Vapours, the ballancing of the 
Clouds and their dropping down again into rain ; and 
the wind bloweth where it lifteth, and we ^ know not 
whence it cometh,nor whither it goeth ; and 'tis like our 
cdnjecStures about the more immediate caufes of all thefe 
may be ftill uncertain GuefTes, yet the works of God are 
fought out of all thole that take plealure in them: and 
the late known properties of the Air^ vi^. its weight and. 
Spring have made men more inquifitive in this matter 
then formerly : and you know how by the obfervations 
of the Baroicope they perceive that tlieAtmofpheres Gra- 
vity is not always the fame, and arefurprizd tofee the 
Mercury lubfide for the moft part in Foggy, rainy, win- 
dy, or cloudy, weathers and on the contrary to afcend 
and be higheft in calm and clear leafons. I (hall not 
ftay here to tell you the Conjectures of others about this, 
but (hall only take occafion to confider how this may 
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ferve to put us in the right rode in our enquiries about the 
Variations of the weather. 

And firft the Air being a fluid, we are to take notice of 
thofe properties which it has in common with other flu- 
ids; and thofe. wherein it diflers from them, in fo far as 
they concern this matter. It agrees with all other fluids 
in this that it Gravitates i and again it has this peculiar 
property (which is not fo much obferv'd of other fluids J 
that its fpectfical Gravity is not always the fame- Now 
you know according to the certain rules of theballancing 
of fluids amongft themfelves, every fluid fpecifically ligh- 
ter then another will afcend^ahd emerge above it, and 
every fluid fpecifically heavier will defcend and fubfide 
below. Thus if a GlafTe in whofe bottom there is oyl be 
fiird with water, the oyl will emerge above, but if the 
water be drawn out with a Siphon, and the Air fa fpecifi- 
cally lighter fluid,) fucceed,the oyl will fubfide again. 
Now there is fome certain proportion between the fpeci- 
fical Gravities of the fluid of Air, and of that which a f- 
cends ia Vapours and falls down again into rain ^ and if 
this proportion were ftill the fame, 'tis like we would 
have no commixture of thofe fluids, but the Vapours 
would cither always float above or always flay below. 
But this proportion of their fpecifical gravity is frequent- 
ly changed j for it is known that water when warm and 
tepid is lighter then when it is cold ("and yet perhaps too 
the fmall particles of it {^if figured according to des Car^ 
tes his conjediue,) are more capable of afcending in Va- 
pours in froft then at another feafon, as being more ex- 
tended, and fo having a larger portion of the fluid of 
Air to bear them up; ) and the daily obfervations of the 
different heights of the Mercury in the Barofcope do 
make appear that the Atmofpheres gravity is not always 
the fa me. And now from thefe known properties may 
be eafiiy deduced a ftatical account of the riiing of Va- 
pours, their being carried ixx the Air \vi Clouds and their 
lailing down again into rain* For 



For if we may be allowed to fuppofe tliat when the At- 
SHofphere is heaviei% there is (ome fuck proporcioa be- 
tween its fpecifical gravity, and that of the fluid ofVa- 
pours, as there' is between water aiidoyli the Vapours 
•according to the known laws of fluids muft needs aiceno, 
and fo long as this proportion continues they maft needs 
float above in the Air; but when the Atmofpkeres gra- 
vity is chang'd, the Vapours muft tali down again* 
Thus you lee how eafily this may be accounted for, and 
how reafonable this iuppofition is from the known pro- 
perties of thefe fluids. 

Now let us fee whether this accords with obfervation 
and experience. And firft as to the afcent of Vapours^ I 
donot know any determinate Iofl:rument that will In-- 
dicate their afcent as certainly as the Barofcope does the 
change of the Air's weight ffor our common Hygrofcopes 
are not veryexad, and'hefides I fuppofe their change bv 
moifture ihews rather the falling then the rifing ofVapDursj 
yet there are two or three obfervations which leem certain 
Indications of their afcent ; as firfl, if the Horizon and 
the remote Hills feem Smoakie and inconfpicuous/o that 
nothing can be (eeu at any diftance, and that tho' the 
Heavens be not cloudy^ but clear, and tho' there be no 
Fog nor yet any Cap of Clouds upon the Hills f which do 
rather indicate the falling of Vapours,) again if when 
youlooktoanydiftiant part ofthe Country round about 
you, it appear all in an undulating motion (and this you 
know our Countrie People call by the name of Summer 
Colts in the Air J thisleems to beafign of thepientifull 
rifing of Vapours, for this is only occafioned by looking 
through an unequall waving Medium, which makes fre- 
quent inflexions of the beams of light, asyoufeeany 
object: feems to have a tremulating motion in all its parts 
when you look upon it through Smoak. Another Indi- 
cation of the afcent of Vapours feems to be the copious 
rifing of Steams above waters, marifh grounds and fens, 
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which is frequently feen in frofts and in cool nights in 
Summer. To thefe I may add the rednefs of the Sun? 
(£o as to be eafily look'd upon, and moon, a confiderable 
time before their fetting or after their rifing.Now fince I 
have had occafion to makeobfervations of theBacofcope, 
I have always taken notice of all thefe, when the Mer- 
cury was rifing and confeq^uently in the increafeof the 
Atraofphcre's gravity^ I have then frequently obferved 
how inconfpicuous and as it were Smokie the Horizon & 
remote Hills would appear tho' there were no Clouds in 
the Air, and in what a tremulous motion remote objccSts 
feem'd to be, aud how copipufly the Steams did arife 
from waters and marillies, and how red and eafietobe 
looked on the Snn was for a confiderable time before fet- 
ting. But on the contrary when the Mercury has been 
low in the Barofcope and fo theAtmofphere's* gravity Icfs, 
I have obferved none of thefe effeds, but the remote 
Hils were clear and diftind: (unlefs fome times a Cloud 
had falln down upon them,)and no waving to be obferv- 
ed in the Air nor Steams from the waters. I know not 
whether I may add here a conjecture about the great 
light & the Capr^ faltantes which are fome nights to be 
feen in the North. I have taken notice of them ufually 
when the Mercury has been high in the Barofcope, and 
then they appearing in that quarter of the Heavens 
where the Sun is at that time below the Horizon, this has 
given me occafion to think that perhaps the Steams of 
Vapours may have afcendedfofarin the Atmofphereas 
to be beyond the Earth's ill ado w in that part of the Hori-^^ 
zon, and fo by refracting the beams of light towards us 
to occafion that light and thofe Caprse faltantes.lt may 
be confidered alfo whether the red skies in the Evening 
which betoken fair weather, do not proceed from the 
height of the Clouds occafioned at that time by theen-^ 
creafeof the fpecifical gravity of the Atmofphere. 

Now as to the falling down of the Vapou^rs again, it is 
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vifible by their gathering into thick and dark Clpudsy by 
the falling down of Clouds and Mills on the tops oi 
Hills, and thick fogs intheAir^ and by their dropping 
down into rain, fnow, &c. and that thefe do ufuaily fall 
out only when the Mercury fubfides a little, and conic- 
qiicntiy when the Atmofphere's gravity is lefs, is the con- 
ftant obfervation^of thofe who have had occafion to take 
notice of the changes oi the Barofcope. And thus you fee 
how this Hypothefisfor the afeent of Vapours and falling 
down of rain, grounded on the changes of the Atmoi- 
phcre's gravity anfwers daily obfervationSc experience* 
Againft this it may be objected, that it is obfervable 
many times that even when theMercury in theBarofcope 
is rifing there will be rain, and particularly fometimes in 
North Eaft Winds. To this I anfwer that the Vapours 
will fall down into rain not only when the fpecifical gra- 
vity of the atmolphere is lefTened, but alio ii the Clouds 
have been carried for fome while towards one quarter of 
the Heavens by theWinds,& then if theWindsdo fudden- 
ly change into another quarter thefe Vapours^wbich were 
formerly fcattered into fmall particles and fo dideafily 
float, are fuddenly driven together into little drops and- 
fo muft needs fall down into rain, and therefore the fal- 
ling of rain while the Mercury is rifing is obfervable only 
upon the fudden change of contrary Winds. 

But let us confider in the next place whether thofe fre^ 
quent commotions in the Air which we call Winds, may 
not be accounted for upon the fame Principles, and this 
we fhall do as formerly by looking into the nature of a^ 
fluid in the general and of the Air in particular, as to flu- 
ids in generall, that known definition of Archimedes is 
univerfally acknowledged, Quod earum j^rtium minus- 
preffe expellantur a magis preffis^ fo that if there be any 
portion of a fluid of a far le'fTe prelTure and refiftance thea 
the reft, the whole fluid runs in a current thither, till all 
be reduc'd to an JEquilibrium*^ This principle is fo uni- 
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vetfaVq received and known that we need not ftay to 
make it good. Now as to ilie fluid of Air in particular, 
it is evident, as has been already made appear that 'its 
preffure is not always the fame* And 'tis very probable 
(which Experience will determine by making joynt ob- 
servations of theBarofcope in feverall places of the Earth 
at the fame timej that the Air's gravity is not ahke 
chang'd throughout the whole Atmofphere in an Inftant; 
but that the Mercury may have fubfided in theBarofcope, 
and confequently the Air become lighter, at Loridon^ 
for example, when there is no fuch change obferv'd at 
Paris or Edinburgh Now this fuppofitioii doth give us an 
intelligible account of Winds from the known nature of 
fluids. For when the Air becomes fpecifically lighter in 
one place, or its prelTure lefiened, the Neighbourmg 
parts of the Atmofphere whofe weight is not thus leffen-^ 
ed, run thither in a Current till the Atmofphere therea- 
bouts bereduc'd to an Equilibrium agaimand according 
to the portion of Air thus chang d and the lefl^ened or ac- 
quired degrees of the weightand fpring, the currents and 
Winds aire ftrong or weak, of a long or fhort continu- 
ance. 

Now Obfervation and Experience do agree with this, 
the Mercury being found to fubfide for the mofl: part in 
the Barofcope at the riling of Winds ,• at leaft it is ob{erv^d 
to be in motion, and either riling or failing, or confe- 
quently there is a change in the Atmofphefs preflureat 
that time. And thus we have an InteUigible and Aero- 
Statical account, of the afcent of Vapours, of their fal- 
ling down again into rain, and of the currents and Im- 
petnofity of Winds, from this known property, the Va- 
riation of the Atmofphere s gravity. 

But I acknowledgthe great difficulty remains ftill how 
to account for the different changes of the fpecifical gra- 
vity of the Atmofphere 5 and to this 1 lliall at prefent only 
fay thele two things, r. That it is very ordinary and al- 
lowable 
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lowabie to endeavour a rational account of the feveral 
Phenomena of a portion of matter from lome known pro- 
perty of that body which it makesupor whichads upon 
it, tho' there cannot prefently be given a Mechanical ac- 
count of that property its felfe. Thus all the appearan- 
ces, which were formerly refolv*d into aMetus J^acui^ 
are now accounted for by the weight and fpring of the 
Air, tho' the Air's weight and fpring be not refolv'd into 
their true Mechanifm. And in this all I aim at is to oiFer 
the moft natural and, rational method for refolving the 
ordinary changes of the weather, and to make appear 
that 'tis more eafie and intelligible to account for the fal- 
ling of rain and the impetuolity of Winds by the change 
of theAtmolphere's gravity,then to explicate the change 
of the Air s weight from the rain and Winds. 

But now as to the thing its feU, there can hardly be 
expected a fatisfad;ory account till we come to know the 
caufe of gravity in general, and of the Air*s weight in 
particular ; and therefore I fliall only here offer 2 or 3 
hints which perhaps may incite others to confider it more 
narrowly and I. it is now almoft generally acknowledged 
that there muft needs be a fluid much more fubtil then 
common Air and of a far greater prefTure then Air which 
is the caufe of the continuity and cohefion of allterref- 
trial bodys, and in which the Air feems as it were to float 
and to have the fame relation to it, as the Vapours do in 
and have to the Air, and therefore if we could reach its 
nature and properties it might be confidered what influ- 
ence this may have upon the change of the Air s gravity. 
Or 2. Seeing the Infulion of one Liquor into another in 
Chymical preparations will alter its fpecifical gravity fo 
that the bodys w^hich were formerly born up in it, will 
fall down and be precipitated /as the particles of Gold 
floating throiigli Jgua J{egts will be precipitated by the 
infulion of another Chymical Liquor, I it may be confi- 
dgred whether plenty of Nitrous Steams or lome fuch 
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raixtare may not alter the Air s fpecifical gravity. Or 3* 
We may poffibly come to a nearer refolution of this by 
confidering the influence which the Heat and Cold have 
upon the Airs fpring. The Air you know has this pecu*- 
liar proper de wliich is not io much obferv'd of other flu- 
ids, that it is iadu'd with Elafl:icity as well as gravity, and 
therefore we are to confider what influence the change of 
its fpring may have upon the change of its weight, and 
it feems evident that the encreafe of its fpring doth di- 
minifh its weight, and thelefTening of its fpring will en- 
creafe it : for upon the encreafe of the Air's fpring, the 
Air is rarefied, and fo a lefler portion of it prefTes upon 
thefubjacentfluid, but whenit is lefTendthe Airiscon- 
denfed, and fo a greater portion of it prefTes upon the 
fubjacent body. For example let usfuppofe the fpringy 
particles of Air, to be like to the fpringy hairs of Wool!, 
or the fpring of a Watch; and that many Millions of 
rows of them go to makeup the Cylinder of Air which 
from the top of theAtmofphere preffes upon^the Mercury 
in the Barofcope and keeps it fufpended to the height of 
30 Inches s let us fuppofe this Air rarified:, fo that all its 
:Q>ringy particles expand therafelves, and therefore fhut 
off of this Cylinder fome Thoufands of thofe rows; this 
Cylinder rbeing nowniade up of a farjeffer number of 
thofe rows of particles, muft: needs have a lefler preffure 
upon the Mercur;, fo that it will fubfide perhaps to 29. 
And thus it continues till the Air's fpring be weakned, 
and fo the particles crowded again into narrower room. 
Now if this be found to hold in the Theory, Experience 
•leemsvery well to anfwer iti fori have hitherto obferv- 
edthat in Cold weather and fharp Frofts the Mercury 
rifes highefl in the Barofcope,and if the forreign meafures 
agree with ours it is ufually higher here then in France 
OT Italy. 

Ilhallhere after all fubjoyn two or three obfervations 

which may ferve to confirm what has ht^n faid. The 
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firft is of the courle of the weather under or near the Line* 
I have read in the ad, and 4th, parts oi Pure has his Pi I- 
grims^ (and I doubt not but later Travellers atteil the 
iame truth,) that in Brafil and Guiana ia Jmerica ; in 
Guinea^ Congo and jEthiopia in Jfrica s in the EaJl-Ind/es 
and the Maldive IJlands, they have almoft: continual 
floods of rain from about the beginning of ///^y to the 
end of Auguji^ which they call their Winter, and tlie reft 
of the Months of the year fair and clear weather, which 
they call their Summery fo that when the Sun is neareft 
to them they have conftant rains, and when remoteft, 
fair weather. And this I impute amongft other caufes to 
the extraordinary rarefadtion of the Air and leffening of 
its fpecifical gravity there at that time, fo that the Va- 
pours in the Neighbouring parts of the Air do all flow 
thither, anddefcend as it were in floods of rain. And 
as this is reckoned to be the caufe of the Inundation of 
the Nile and fome other Rivers, fo perhaps this may be 
the reafon alfo why thole Countries which are Neiglv 
bouring to them, and fomewhat remoter from the Line, 
luch as ^gypt and the like, have feldom or never 
any rain. 

My 2d,Obfervation is of the Barofcope vi':{. that when 
the Wind is North, North-Eaft, or North- Weft, the 
Mercury ever rifes, and fo the Air is heavier, but when 
the Wind comes from the South, South-Eaft, or South- 
Weft, it falls and fo the Air's gravity islefs; by which 
we may lee what Influence the Cold and Heat have upon 
the Air's weight ^ and you know a Cold Wind is faid to 
drive the Sails of a Ship much more forcibly then a 
Warm. 

My 3d, Obfervatioa is of an Experiment of the Ho- 
nourable Mr. Boyle as I find it fet down in the Philolo- 
phical Tranfadtions Numb. 6^. Pag, 2048, 2049- I 
made, faith he, by Diftillation a blood red Liquor, which 
cheiflly confifted of fuch faline Spirituous particles as 
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may be obtain d from the maffe of blood in human bo- 
dys > this Liquor is of fuch a Nature that if a Glafs Vi- 
ol about half filkd with it be kept well ftopt, the red Li- 
quor will reft as quietly as any ordinary one, without 
fending up any Smoak. But if the Viol be unilopt fo that 
the externalAir be permitted to come in.within a quarter 
oi a Minute or lefs there will be elevated a copious white 
Smoak, which will not only fill the upper part of the 
Glafs, but plentifully pafs out into the open Air, till the 

Viol be again ftopped. And a little after he addes -^ 

If the unifopt Viol were piac'd in our Vacuum, it would 
not emit any vifible Steams at all, nor fo much as ap- 
pear in the upper part of the Glafs its felf that held the 
Liquor I whereas when the Air was by degrees reftord 
attheilop-cock, the returning Air would prefently raife 
the Fumes firf!: into the vacant part of the Viol, whence 
they would afcend into the Capacity of the Receiver^ 
and likewile when the Air that was requifite to lupport 
them was Pumped out, they alfo accompanied it as 
their unpleafant fmell evinced, and the red Spirit, tho' 
it remain d unftopped, emitted no more fumes, till the 
new Air was let in again > f b far He« Such vou fee was 
the proportion between the gravity of the Vapours of 
this red Liquor and the Air, that the Air being in its 
ordinary degree of gravity thefe Vapours did afcend^ 
but the Air's gravity being much leflened in the Receiver 
by the Pumping out a great deal of it^and fo expanding 
thefprings of the reit, it was notable to elevate thofe 
Vapours. 

Thus, $iry in obedience to your Commands, I have 
fcribled over my thoughts about this matter, and you 
fee how neceffarie it is for eflabliihing a Theory of the 
weather, to have a more Univerfal correfpondence in 
obXerving joyntly the Various changes of the weather in 
diftant places ; the feveral quarters of the Wind, their 
ilrengtli, the time of th^ir rile and continuance j the va- 
rious 



[lOOl] 

rious changes of the Barofcope obferved by aii Univerial 
meafure agreed upon ,• the changes of feal'd and open 
Thermometerspf Hygrofcopes, &c. And the Latitudes 
and Longitudes of the places. I doubt not but there may 
befeveral Inquifitive Perfons engag'd in making fuch re- 
marks s and if it were thought fit to employ the excel- 
lent Correfpondence which has been eftabliiked through- 
out the Learned World in publifhing fuch joyntobferva- 
tions, as they do many ufefull things in other parts of the 
Hiftory of Nature, we might poffibly arrive at a more 
determinate and ufefull knowledge of the nature and 
caufes of Vapours, Wind, Rain, &c. and the various 
alterations or the weather, and.fiad out thi? Proteus in all 
its changes. 
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